We show that amplitude-squeezed states may be produced by driving a feedback-controlled cavity with a coherent input signal. The feedback controls the transmissivity of one output from the cavity and is essentially equivalent to nonlinear absorption. The cavity electively acts as a nonlinear reflector. Hence, amplitude-squeezed states with arbitrarily strong coherent intensities can be obtained.
I. INTRODUCTION
Feedback has long been used to stabilize the operation of optical cavities and lasers. Recently Yamamoto and co-workers [1] demonstrated that feedback could be used to reduce the intensity fluctuations in the light emitted by a semiconductor laser. In their experiment, the light from the laser illuminated a photodetector and the resulting photocurrent was fed back to the injection current of the laser. The in-loop field, that is, the light between the laser and the photodetector, does exhibit sub-shot-noise statistics, however, it is difBcult to extract this field to exploit the reduced noise properties in applications. To overcome this problem Wiseman and Milburn [3] proposed a model in which the transmissivity of one output coupler from a laser cavity is controlled by a feedback circuit similar to that of Yamamoto and co-workers. The light leaving the cavity through the feedback-controlled output coupler falls on a photodetector and the resulting current used to control the transmissivity at the output. However, unlike the scheme of Yamamoto and coworkers, this scheme includes another cavity output port from which a sub-shot-noise light field may be extracted.
In both the laser feedback schemes described above the light produced has reduced intensity noise but, as is typical of lasing devices, the noise is phase independent. In order to find the noise characteristics of the light inside the cavity we need to calculate the covariance matrix from our fluctuation equations (3.5) . This matrix can be found, by the method of Gardiner [8] , to bẽ 2+»xlnp[' (3.6) If we now set n = lnp[2 to be the mean steady-state photon number inside the cavity, we obtain the following cubic in yn, :
These correlations can be directly related to the expectation values of products of a and a~v ia where D = p/» = 1+ pz/» with p = » +pq. Note that the value of D can never go below l.
In order to find the stability conditions and noise characteristics of the system we linearize these equations about the deterministic steady state given by Eq. {3. 6) by setting (a, a) = (bn ), (at, a) = (bnbP, ) (a' a') = (b&') where (A, B) = (AB) -(A)(B). 
IV. CONCLUSION
In this paper we have shown that using a feedback scheme where the photodetector current outside a driven cavity is used to modify the damping rate can lead to squeezing in the field inside and outside the cavity. That is, it can produce squeezed states. The essential difference between this scheme and conventional laser with feedback schemes described in the introduction is the presence of a strong driving field and no intracavity amplification. The light field exiting the cavity through the same port through which the driving field enters can be extracted as a source of squeezed light. The cavity can be thought to be acting as a nonlinear reflector. This nonlinear reflectivity produces the reduced noise properties on a strong coherent light Geld.
